[Effects of N-butylphthalide on the expressions of ZO-1 and claudin-5 in blood-brain barrier of rats with acute carbon monoxide poisoning].
To explore the effects of N-butylphthalide on the expressions of ZO-1 and claudin-5 in blood-brain barrier (BBB) in rats with acute carbon monoxide (CO) poisoning. A total of 144 adult healthy male Sprague-Dawley (SD) rats were randomly divided into normal control group, CO poisoning group, and NBP treatment group, with 48 rats in each group. The acute CO poisoning model was reproduced in hyperbaric oxygen chamber, and all model rats were given hyperbaric oxygen therapy once daily. The rats in the normal control group were free to breathe fresh air. The rats in NBP treatment group were administered orally NBP 60 mg/kg twice a day at 2 hours after poisoning until death. The rats in normal control group and CO poisoning group were treated with equal amount of pure olive oil. Four rats were sacrificed from each group at 1, 3, 7, 14 days after model reproducing, respectively. The changes in ultrastructure of BBB were observed under transmission electron microscope. The expressions of ZO-1 and claudin-5 proteins were determined by immunofluorescence staining and Western Blot. The localization of the two target proteins was observed by immunofluorescence double staining. The correlation between the two proteins was analyzed by linear regression. The ultrastructure of BBB was normal in normal control group, some ZO-1 and a large number of claudin-5 positive cells were observed. The ultrastructure of BBB was seriously injured, ZO-1 and claudin-5 positive cells in brain tissue were significantly decreased, and the expressions of ZO-1 and claudin-5 proteins in brain tissue at 1 day after poisoning in CO poisoning group were significantly lower than those of normal control group (ZO-1 protein: 3.38±0.30 vs. 24.50±5.62, claudin-5 protein: 11.38±0.93 vs. 46.35±6.88, both P < 0.05), and although gradually restored, they were maintained at relatively lower levels until 14 days as compared with those in normal control group (ZO-1 protein: 10.35±0.80 vs. 24.63±3.57, claudin-5 protein: 32.35±3.11 vs. 46.43±7.20, both P < 0.05). NBP treatment could significantly alleviate the ultrastructure injury of BBB induced by acute CO poisoning, the amount of ZO-1 and claudin-5 positive cells in brain tissue were significantly increased, as well as the expressions of ZO-1 and claudin-5 proteins were significantly increased, which were significantly higher than those of CO poisoning group from 1 day and 3 days on, respectively (1-day ZO-1 protein: 7.57±0.69 vs. 3.38±0.30, 3-day claudin-5 protein: 20.46±1.42 vs. 11.43±0.86, both P < 0.05), and which showed an increase tendency with time prolongation. The results of immunofluorescence double staining showed that ZO-1 and claudin-5 proteins could not only coexist in the same cell, but also could be expressed separately in different cells. Linear regression analysis showed the positive correlation between the expressions of ZO-1 and claudin-5 proteins in brain tissue of rats with acute CO poisoning (R2 = 0.917, P = 0.022). NBP could markedly improve the ultrastructure and functional integrity of BBB through up-regulating the expressions of ZO-1 and claudin-5 proteins, and then reduce brain damage caused by CO poisoning.